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(57) ABSTRACT

The invention relates to a charging device including a revers-
ible AC/DC converter enabling power to be supplied to two
outlets that have different voltages. Said charging device is
particularly suitable for use as an on-board electric motor
vehicle device. The device enables power to be supplied to
both a traction battery, at a relatively high voltage, and appa-
ratuses from the very low-voltage grid. Said device has a
small overall size and low weight. The invention rests on a
DC/DC converter (in the AC/DC converter) having multiple
reversible outlets that includes a single transformer.
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MULTI-DIRECTIONAL CONVERTER
COMPRISING THREE PORTS AND A SINGLE
TRANSFORMER FOR ELECTRIC VEHICLES

FIELD OF THE INVENTION

[0001] The present invention relates to a charging device
comprising a reversible AC/DC converter for supplying two
outputs at different voltages. This charging device is particu-
larly suitable for use as an onboard device in an electric motor
vehicle.

TECHNICAL BACKGROUND

[0002] Many mobile machines use electrical energy and are
equipped with batteries, for example electric vehicles, plat-
forms, pallet trucks, etc. These machines generally comprise
onboard chargers, that is to say electric battery chargers that
are mounted directly on the mobile machines. They may also
be used with an external battery charging device.

[0003] The main function of these chargers is recharging
the batteries from electricity available on the electrical distri-
bution network. They therefore convert alternating current
into direct current.

[0004] For reasons of range and efficiency, the traction
battery or batteries (which are used for supplying the traction
system, that is to say the drive, for the above machines) have
high voltages (for example 48 V, 60 V or even 400 V and
more), whereas the onboard electronics require a lower volt-
age. The most widespread nominal voltage is 12 V: it corre-
sponds to the equipment traditionally used in the automobile
environment.

[0005] It is therefore necessary to add a DC/DC voltage
converter, which lowers the voltage of the traction battery to
the value required by the onboard equipment.

[0006] It is advantageous to integrate both this DC/DC
converter and the means for charging the traction battery in
the same charging device, in order to make savings in volume,
weight, connections and reliability, and to facilitate the inte-
gration of this equipment in the vehicle or other motorised
machine.

[0007] However, it still remains desirable to reduce the
overall size and the weight of the charging devices of this

type.
SUMMARY OF THE INVENTION

[0008] The invention firstly relates to a charging device for
a motorised appliance, the motorised appliance comprising a
battery and equipment, the charging device comprising a first
conversion module and a second conversion module con-
nected to the first conversion module, wherein:

[0009] the first conversion module is also adapted for
being connected to an alternating current source;

[0010] the second conversion module is also adapted for
being connected to the battery and for being connected
to the equipment, and said second conversion module
comprises a single transformer;

[0011] the charging device being adapted for:

[0012] being supplied by the alternating current source
with input alternating current, converting, in the first
conversion module, this input alternating current into
direct current having a first voltage, and furthermore:

[0013] converting, in the second conversion module, the
direct current having the first voltage into direct current
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having a second voltage, and supplying the battery with
this direct current having the second voltage, and

[0014] converting, in the second conversion module, the
direct current having the first voltage into direct current
having a third voltage, and supplying the equipment
with this direct current having the third voltage; and

[0015] being supplied by the battery with direct current
having the second voltage, converting, in the second
conversion module, this direct current having the second
voltage into direct current having the third voltage, and
supplying the equipment with this direct current having
the third voltage.

[0016] Preferably, a secondary battery figures among the
equipment, and the device is adapted for being supplied by the
secondary battery with direct current having the third voltage,
and converting, in the second conversion module, this direct
current having the third voltage into direct current having the
first voltage, in order to supply the first conversion module.
[0017] According to one embodiment, the charging device
is also adapted for:

[0018] being supplied by the battery with direct current
having the second voltage, and converting, in the second
conversion module, this direct current having the second
voltage into direct current having the first voltage, con-
verting, in the first conversion module, this direct current
having the first voltage into output alternating current,
and supplying the alternating current source with this
output alternating current.

[0019] According to one embodiment, the second conver-
sion module comprises a first conversion circuit connected to
the first conversion module, a second conversion circuit
adapted for being connected to the battery, and a third con-
version circuit adapted for being connected to the equipment,
these three conversion circuits being connected to the single
transformer, the charging device preferably comprising a unit
for controlling the three conversion circuits.

[0020] According to one embodiment, the charging device
is adapted for simultaneously supplying the battery with
direct current having the second voltage and the equipment
with direct current having the third voltage, the charging
device preferably comprising means for regulating the third
voltage independently of the second voltage.

[0021] According to one embodiment:

[0022] the input alternating current has a voltage of 80V
to 300 V, preferably from 85V to 265V and/or a power
of 0.5 kW to 35 kW, preferably from 1 kW to 6 kW;
and/or

[0023] the first voltage is equal to 270 V to 440V, pref-
erably from 290V to 430V, and/or

[0024] the second voltage is equal to 20 V to 550 V,
preferably from 24 V to 500 V; and/or

[0025] thethird voltage is equal to 5V to 20V, preferably
from 10V to 15V, for example approximately 12 V.

[0026] According to one embodiment, the equipment com-
prises one or more items of equipment selected from a sec-
ondary battery, sensors, indicator lights, an onboard com-
puter, lighting means and a car radio.

[0027] According to one embodiment, the motorised appli-
ance is a vehicle, preferably an electrically supplied motor
vehicle.

[0028] The invention also relates to a motorised appliance
comprising the charging device as described above, the bat-
tery and the equipment, the equipment preferably being
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selected from a secondary battery, sensors, indicator lights, an
onboard computer, lighting means and a car radio.

[0029] According to one embodiment, the motorised appli-
ance is a vehicle, preferably an electrically supplied motor
vehicle.

[0030] The invention also relates to a method for charging
a battery and supplying equipment of a motorised appliance,
comprising:

[0031] according to a first operating mode, providing an
input alternating current, converting the input alternat-
ing current into direct current having a first voltage, and:

[0032] converting the direct current having the first volt-
age into direct current having a second voltage, and
supplying the battery with the direct current having the
second voltage; and/or

[0033] converting the direct current having the first volt-
age into direct current having the third voltage, and
supplying the equipment with the direct current having
the third voltage;

[0034] according to a second operating mode, providing
direct current having the second voltage by the battery,
converting the direct current having the second voltage
into direct current having the third voltage, and supply-
ing the equipment with the direct current having the third
voltage;

[0035] the first operating mode and the second operating
mode being implemented separately in time;

[0036] wherein each conversion of a direct current into
another direct current having a different voltage com-
prises a step of transformation into an intermediate alter-
nating current by means of the same single transformer.

[0037] Preferably, a secondary battery figures among the
equipment, and the method comprises, according to a third
operating mode, providing direct current having the third
voltage by the secondary battery, converting the direct current
having the third voltage into direct current having the first
voltage, and converting the direct current having the first
voltage into alternating current.

[0038] According to one embodiment, the charging method
also comprises:

[0039] according to a fourth operating mode, providing
direct current having the second voltage by the battery,
converting the direct current having the second voltage
into direct current having the first voltage, and convert-
ing the direct current having the first voltage into output
alternating current, and providing the output alternating
current to an external electrical network.

[0040] According to one embodiment, in the first operating
mode, supplying the battery with direct current having the
second voltage and supplying the equipment with direct cur-
rent having the third voltage are at least partially simulta-
neous, the method preferably comprising regulating the third
voltage independently of the second voltage.

[0041] According to one embodiment:

[0042] the input alternating current has a voltage of 80V
t0 300V, preferably from 85V to 265V, and/or a power
of 0.5 kW to 35 kW, preferably from 1 kW to 6 kW;
and/or

[0043] the first voltage is equal to 270 V to 440V, pref-
erably from 290 V to 430V, and/or

[0044] the second voltage is equal to 20 V to 550 V,
preferably from 24 V to 500 V; and/or

[0045] the third voltage is equal to 5V to 20V, preferably
from 10V to 15V, for example approximately 12 V.
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[0046] According to one embodiment, the equipment com-
prises one or more items of equipment chosen from a second-
ary battery, sensors, indicator lights, an onboard computer,
lighting means and a car radio.

[0047] According to one embodiment, the motorised appli-
ance is a vehicle, preferably an electrically supplied motor
vehicle.

[0048] The present invention overcomes the drawbacks of
the prior art. It provides more particularly a charging device
for supplying both a traction battery at a relatively high volt-
age and equipment in the so-called “very low voltage” net-
work, this charging device having a smaller overall size and
weight than in the prior art.

[0049] The invention also simplifies the connections, pro-
vides a more reliable system and facilitates the integration of
the charging device in the motorised appliance.

[0050] This is accomplished by means of the development
of'a DC/DC converter (referred to as the second conversion
module in the context of the application) for supplying both
the traction battery and the very low voltage equipment, said
DC/DC converter being reversible, that is to say able to be
supplied both by an external source and by the traction bat-
tery, and based on a single transformer.

[0051] Thus the use of at least two transformers is avoided,
namely one for supplying the traction battery and one for
supplying the very low voltage equipment, as is the case
according to the prior art.

[0052] The single transformer offers galvanic isolation
between the three types of direct current flowing in the sys-
tem, which makes it possible to meet the normative require-
ments in respect of safety, in particular when the battery
voltage is high and therefore must be isolated from the
onboard equipment.

[0053] Becauseoftheuse ofasingle transformer, this trans-
former can transfer the same electrical power to the main
battery and from the main battery. Thus, without increasing
the weight and volume of the charging device, high power is
available in running mode for the onboard equipment. This is
all the more advantageous since the onboard equipment at the
present time has a tendency to consume more and more elec-
tric power in running mode, with for example consumption
peaks at 2 kW for electric car equipment.

BRIEF DESCRIPTION OF THE FIGURES

[0054] FIG. 1 is a schematic view of a charging device
according to the invention, integrated in a motorised appli-
ance, functioning according to the first operating mode
(charging mode).

[0055] FIG. 2 is a schematic view of a charging device
according to the invention, integrated in a motorised appli-
ance, functioning according to the second operating mode
(running mode).

[0056] FIG. 3 is a schematic view of a charging device
according to the invention, integrated in a motorised appli-
ance, functioning according to the fourth operating mode
(redistribution mode).

[0057] FIG. 4is a schematic view of an embodiment of the
second conversion module used in the scope of the invention.
[0058] FIG. 5 is a schematic view of a charging device
according to the invention, integrated in a motorised appli-
ance, functioning according to the third operating mode (re-
distribution mode).
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DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

[0059] The invention is now described in more detail and in
a non-limiting manner in the following description.

[0060] Referring to FIGS. 1, 2 and 3, a charging device 2
according to the invention is adapted for being mounted or
integrated in a motorised appliance 6 that comprises a battery
5 and equipment 7qa, 75, 7c.

[0061] According to a preferred embodiment, the motor-
ised appliance 6 is an electrically supplied vehicle, in particu-
lar an electrically supplied motor vehicle. In other embodi-
ments, the motorised appliance 6 may be a handling machine
such as an elevator platform, a lift truck or a pallet truck.
[0062] The battery 5 preferably represents the traction bat-
tery of the vehicle (or machine), that is to say the battery
responsible for the supply to the motor of the vehicle (or
machine). Naturally this battery 5 may represent a single
battery or a set of batteries.

[0063] The equipment 7a, 75, 7¢ may comprise sensors,
indicator lights, an onboard computer, lighting means, a car
radio, etc.

[0064] There may also comprise a secondary battery 7a,
itself able to supply the rest of the equipment 75, 7c.

[0065] The charging device 2 comprises a first conversion
module 3 (AC/DC conversion module) and a second conver-
sion module 4 (DC/DC conversion module) that is connected
to the first conversion module 3 and is connected, when the
charging device 2 is integrated in the motorised appliance 6,
to the battery 5 and to the equipment 7qa, 75, 7c.

[0066] In the first operating mode, referred to as the charg-
ing mode and depicted in FIG. 1, a supply source 1 (such as
the electrical network) is connected to the first conversion
module 3 and supplies it with alternating current. This supply
source 1 may be a single-phase, two-phase or three-phase
source or any other electrical source.

[0067] The first conversion module 3 converts the input
alternating current into direct current having the first voltage
(denoted voltage V1) and supplies a second conversion mod-
ule 4 with this current of voltage V1.

[0068] The second conversion module 4 converts the direct
current having the voltage V1 into direct current having the
second voltage (denoted voltage V2), which supplies the bat-
tery 5 (which is thus charged).

[0069] Optionally, the second conversion module 4 also
converts the direct current having the voltage V1 into a direct
current having the third voltage (denoted voltage V3), which
supplies the equipment 7a, 75, 7c.

[0070] In a second operating mode, referred to as the run-
ning mode and depicted in FIG. 2, the charging device is
disconnected from any external supply source. In this oper-
ating mode, the battery 5 supplies direct current having the
voltage V2 to the second conversion module 4, which con-
verts this current into direct current having the voltage V3
supplying the equipment 7a, 75, 7c.

[0071] Tworedistribution modes are also possible: the third
operating mode, depicted in FIG. 5, and the fourth operating
mode (optional) depicted in FIG. 3.

[0072] In the fourth operating mode, the battery 5 supplies
direct current having the voltage V2 to the second conversion
module 4, which converts this current into direct current
having the voltage V1 supplying the first conversion module
3, and the first conversion module 3 converts this direct cur-
rent having the voltage V1 into output alternating current,
which is provided to the outside of the motorised appliance 6,
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that is to say for example which is redistributed to the elec-
trical network, in the context of a so-called “intelligent” man-
agement of the electrical energy, making it possible in par-
ticular to respond to consumption peaks on the electrical
network by having recourse to the batteries of the motorised
appliances connected to said network.

[0073] Itmust also be emphasised that, in the context of this
redistribution mode, there may also be a supplying of the
equipment 7a, 7b, 7¢ with direct current having the voltage
V3 by the second conversion module 4, just as in running
mode.

[0074] Referring to FIG. 5, in the third operating mode,
which assumes that the equipment 7a, 7b, 7c comprises a
secondary battery 7a, said secondary battery supplies the
second conversion module 4 with direct current having the
voltage V3, for example for converting into direct current
having the voltage V1 and supplying the first conversion
module 3.

[0075] The alternating current thus produced at the output
of the first conversion module 3 can be redistributed to the
electrical network, just as in the fourth operating mode. Alter-
natively, and as illustrated in the figure, it may serve to supply
the supplementary equipment 12 connected to the motorised
appliance, preferably with a relatively low power, for
example removable electronic equipment such as a laptop
computer, a mobile telephone, a digital tablet or the like.
Advantageously this supplementary equipment may be con-
nected by means of conventional sockets, which are also
adapted for connecting this supplementary equipment to the
mains.

[0076] The input alternating current may be either single
phase, for example with a voltage of 85 V to 265 V, or
two-phase, for example with a voltage of 200 V to 250 V, or
multi-phase and in particular three-phase, for example with a
voltage of 380 V t0 420 V.

[0077] The first conversion module 3 in general comprises
a power factor correction circuit (PFC) in order to limit the
input current harmonics. Such a circuit also has the advantage
of functioning over a wide range of input voltages.

[0078] Thevoltage V1 of the direct current issuing from the
first conversion module 3 and supplying the second conver-
sion module 4 (or optionally vice versa) is in general 270V to
440 V, preferably 290 V to 430 V. By way of example, this
current may have a voltage of approximately 400 V.

[0079] The voltage V2 of the direct current issuing from the
second conversion module 4 and supplying the battery 5 (or
vice versa) is in general 20V to 550V, preferably 24 V to 500
V. According to one embodiment, the voltage V2 is equal or
practically equal to the voltage V1. It may thus be approxi-
mately 400 V. According to another embodiment, the voltage
V2 is less than the voltage V1. For example the voltage V2
may be approximately 60 V.

[0080] It should be noted that the value of the voltage V2
may vary over time: it is in principle the battery 5 (and its
charging level) that imposes the value of the voltage V2.
[0081] The voltage V1 may also vary according to the volt-
age V2, for example by means of an adaptation of the oper-
ating conditions of the first conversion module 3 to the deliv-
ered voltage V2, according to the charge level of the battery.
[0082] Thevoltage V3 of the direct current issuing from the
second conversion module 4 and supplying the equipment 74,
7b, Tc (optionally or conversely) is generally less than the
voltage V1 and less than the voltage V2.
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[0083] Itistypically from 5V to 20V, preferably 10V to 15
V, for example approximately 12 V.

[0084] Referring to FIG. 4, an example of the second
reversible conversion module 4 according to the invention is
described.

[0085] Thus the second conversion module 4 comprises a
first conversion circuit 8, a second conversion circuit 9 and a
third conversion circuit 10.

[0086] These three conversion circuits 8, 9, 10 are con-
nected to a single transformer 11, that is to say a transformer
comprising a single magnetic element and at least three wind-
ings connected to each of the three conversion circuits 8, 9,
10.

[0087] The first conversion circuit 8 is connected to the first
conversion module 3 by one of its ends opposite the one
connected to the transformer 11. Thus this first conversion
circuit 8 converts an input direct current having the voltage
V1 into an intermediate alternating current supplying the
transformer 11, or optionally vice versa.

[0088] The second conversion current 9 is connected to the
battery 5 by one of its ends opposite the one connected to the
transformer 11. Thus this second conversion circuit 9 con-
verts an intermediate alternating current issuing from the
transformer 11 into a direct current having the voltage V2 as
an output supplying the battery 5 (in charging mode), or vice
versa (in running or redistribution mode).

[0089] The third conversion circuit 10 is connected to the
equipment 7a, 7b, 7c¢ by one of its ends opposite the one
connected to the transformer 11. Thus this third conversion
circuit 10 converts an intermediate alternating current issuing
from the transformer 11 into direct current having the voltage
V3 as an output supplying the equipment 7a, 76, 7¢ (in charg-
ing or running mode or optionally redistribution mode), or
optionally vice versa (in some embodiments of the redistri-
bution mode).

[0090] Thus, preferably, the first conversion circuit 8, the
second conversion circuit9 and the third conversion circuit 10
are reversible, that is to say they can function in “normal”
mode or in “reverse” mode, the input of the circuit in normal
mode corresponding to the output of the circuit in reverse
mode, and the output of the circuit in normal mode corre-
sponding to the input to the circuit in reverse mode.

[0091] The intermediate alternating currents mentioned
above are alternating currents having a chopping frequency
that is preferably relatively high.

[0092] Each conversion circuit 8, 9, 10 comprises for
example a set of switching elements (denoted Q1, Q2, Q3,
Q4; Q5, Q6, Q7, Q8; and Q9, Q10, Q11, Q12 in FIG. 4).
These switching elements are activated synchronously either
to chop adirect current into alternating current, or to rectify an
alternating current into direct current, depending on the direc-
tion of use of the circuits.

[0093] Preferably, acentralised control unit provided with a
digital programmer controls the three conversion circuits 8,9,
10 in particular via the switching elements.

[0094] This control unit may in particular comprise means
for regulating the voltage V3 independently (in a decorrelated
manner) of the voltage V2. This is particularly advantageous
in order to prevent the variations in the voltage V2 according
to the charge level of the battery 5 having any influence on the
electrical supply of the very low voltage network.

[0095] When one of the conversion circuits is not being
used, for example the first conversion circuit 8 in running
mode, it may be disconnected by a switching element (relay).
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[0096] Eachconversion circuit8,9,10, and in particular the
third conversion circuit 10, may comprise synchronous rec-
tification means, making it possible to increase the efficiency
by actively controlling the diodes and the MOSFET-type
components synchronously.
1. Charging device (2) for a motorised appliance (6), the
motorised appliance (6) comprising a battery (5) and equip-
ment (7a, 7b, 7c) among which a secondary battery (7a), the
charging device comprising a first conversion module (3) and
a second conversion module (4) connected to the first conver-
sion module (3), wherein:
the first conversion module (3) is also adapted for being
connected to an alternating current source (1);

the second conversion module (4) is also adapted for being
connected to the battery (5), and for being connected to
the equipment (7a, 75, 7¢), and said second conversion
module (4) comprises a single transformer (11);

the charging device (2) being adapted for:

being supplied by the alternating current source (1) with
input alternating current, converting, in the first conver-
sion module (3), this input alternating current into direct
current having a first voltage, and furthermore:

converting, in the second conversion module (4), the direct
current having the first voltage into direct current having
a second voltage, and supplying the battery (5) with this
direct current having the second voltage, and

converting, in the second conversion module (4), the direct
current having the first voltage into direct current having
athird voltage, and supplying the equipment (7a, 75, 7¢)
with this direct current having the third voltage; and

being supplied by the battery (5) with direct current having
the second voltage, converting, in the second conversion
module (4), this direct current having the second voltage
into direct current having the third voltage, and supply-
ing the equipment (7a, 75, 7¢) with this direct current
having the third voltage; and

being supplied by the secondary battery (7a) with direct

current having the third voltage, and converting, in the
second conversion module (4), this direct current having
the third voltage into direct current having the first volt-
age, in order to supply the first conversion module (3).

2. Charging device (2) according to claim 1, which is also
adapted for:

being supplied by the battery (5) with direct current having

the second voltage, and converting, in the second con-
version module (4), this direct current having the second
voltage into direct current having the first voltage, con-
verting, in the first conversion module (3), this direct
current having the first voltage into output alternating
current, and supplying the alternating current source (1)
with this output alternating current.

3. Charging device (2) according to claim 1, wherein the
second conversion module (4) comprises a first conversion
circuit (8) connected to the first conversion module (3), a
second conversion circuit (9) adapted for being connected to
the battery (5), and a third conversion circuit (10) adapted for
being connected to the equipment (7a, 75, 7¢), these three
conversion circuits (8, 9, 10) being connected to the single
transformer (11), the charging device (2).

4. Charging device (2) according to claim 1, which is
adapted for simultaneously supplying the battery (5) with
direct current having the second voltage, and the equipment
(7a, 7b, 7c) with direct current having the third voltage, the
charging device (2).
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5. Charging device (2) according to claim 1, wherein:

the input alternating current has a voltage of 80V to 300V,

and/or a power of 0.5 kW to 35 kW, and/or
the first voltage is equal to 270 V to 440 V; and/or
the second voltage is equal to 20V to 550 V; and/or
the third voltage is equal to 5V to 20 V.
6. Charging device (2) according to claim 1, wherein the
equipment (7a, 7b, 7¢) also comprises one or more items of
equipment selected from among sensors, indicator lights, an
onboard computer, lighting means and a car radio.
7. Charging device (2) according to claim 1, wherein the
motorised appliance (6) is a vehicle.
8. Motorised appliance (6), comprising the charging device
(2) according to claim 1, the battery (5) and the equipment
(7a, 7b, 7c), the equipment (7a, 75, 7¢), apart from the sec-
ondary battery (7a).
9. Motorised appliance (6) according to claim 8, which is a
vehicle.
10. Method for charging a battery (5) and supplying equip-
ment (7a, 7b, 7c) of amotorised appliance (6), said equipment
(7a, 7b, 7¢) comprising a secondary battery (7a), the method
comprising:
according to a first operating mode, providing an input
alternating current, converting the input alternating cur-
rent into direct current having a first voltage, and:

converting the direct current having the first voltage into
direct current having a second voltage, and supplying
the battery (5) with the direct current having the second
voltage; and/or

converting the direct current having the first voltage into

direct current having the third voltage, and supplying the
equipment (7a, 7b, 7¢) with the direct current having the
third voltage;

according to a second operating mode, providing direct

current having the second voltage by the battery (5),
converting the direct current having the second voltage
into direct current having a third voltage, and supplying
the equipment (7a, 75, 7¢) with the direct current having
the third voltage;

according to a third operating mode, providing direct cur-

rent having the third voltage by the secondary battery
(7a), converting the direct current having the third volt-

Dec. 31, 2015

age into direct current having the first voltage, and con-
verting the direct current having the first voltage into
alternating current;

the first operating mode, the second operating mode and

the third operating mode being implemented separately
in time;

wherein each conversion of a direct current into another

direct current having a different voltage comprises a step
of transforming into an intermediate alternating current
by means of the same single transformer (11).

11. Charging and supply method according to claim 10,
also comprising:

according to a fourth operating mode, providing direct

current having the second voltage by the battery (5),
converting the direct current having the second voltage
into direct current having the first voltage, and convert-
ing the direct current having the first voltage into output
alternating current, and providing the output alternating
current to an external electrical network.

12. Charging and supply method according to claim 10,
wherein,

in the first operating mode, supplying the battery (5) with

direct current having the second voltage and supplying
the equipment (7a, 75, 7¢) with direct current having the
third voltage are at least partially simultaneous, the
method preferably comprising regulating the third volt-
age independently of the second voltage.

13. Charging and supply method according to claim 10,
wherein:

the input alternating current has a voltage of 80 V10 300V,

and/or a power of 0.5 kW to 35 kW; and/or

the first voltage is equal to 270 V to 440 V; and/or

the second voltage is equal to 20 V to 550 V; and/or

the third voltage is equal to 5 V to 20 V, for example

approximately 12 V.

14. Charging and supply method according to claim 10,
wherein the equipment (7a, 75, 7¢) comprises, apart from the
secondary battery (7a), one or more items of equipment
selected from sensors, indicator lights, an onboard computer,
lighting means and a car radio.

15. Charging and supply method according to claim 10,
wherein the motorised appliance (6) is a vehicle.
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